We describe a unique condition affecting two siblings with a form of progressive spinocerebellar ataxia. After a period of very slowly progressive ataxia, the patients developed an extremely accelerated progression of the condition which consisted of cerebellar ataxia, seizure, progressive dementia and spastic tetraparesis. Age of onset was variable at 7 to 18 years. Brain magnetic resonance image (MRI) showed marked atrophy of the cerebellum and cerebrum with strikingly preserved brainstem dimensions. Biochemical or molecular genetic analysis was performed in an elder sister and her parents to exclude known forms of familial spinocerebellar ataxia, dentatorubral-pallidoluysian atrophy (DRPLA), progressive myoclonic epilepsy, and some metabolic disorders which could have a similar phenotype. The mode of inheritance appears to be autosomal recessive. We think that the affected siblings may have a new type of autosomal recessive cerebellar ataxia.
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Recent advances in genetics have led to the identification of causative genes for a number of inheritable recessive neurological conditions characterized by ataxia. These include autosomal recessive spinocerebellar ataxia (AR-SCA) (Campuzano et al. 1996; Engert et al. 2000; Moreira et al. 2001 Moreira et al. , 2004 , Friedreich ataxia (FRDA) (Campuzano et al. 1996) , autosomal recessive spastic ataxia of Charlevoix-Saguenay (ARSACS) (Engert et al. 2000) , and early-onset ataxia with ocular motor apraxia and hypoalbuminemia (EAOH) (Shimazaki et al. 2002) . The latter is classified into two subtypes (ataxia-ocular apraxia 1 [AOA1] [Moreira et al. 2001] ; AOA2 [Moreira et al. 2004] ), and ataxia with vitamin E deficiency (AVED) (Ouahchi et al. 1995) . Infantile-onset spinocerebellar ataxia (IOSCA) and SCA24 are also identified as an AR-SCA (Koskinen et al. 1994a, b; Swartz et al. 2002) .
Herein, we report a unique form of AR-SCA, characterized by affected family members who developed cerebellar ataxia, seizures, progressive dementia, and spastic tetraparesis associated with severe brain atrophy.
CASE REPORTS
The parents of affected siblings were phenotypically healthy as evaluated by standard clinical neurological and neuroradiological examinations. As depicted in Fig. 1 , the familial history suggests that the genetic trait of the family is autosomal recessive, which was corroborated with DNA analysis performed in the parents. The clinical characteristics of the affected patients are summarized in Table 1 .
Case 1 (III-1)
An 18-year old woman began complaining of unsteady gait and experienced a tonic-clonic seizure at age 19 years. Magnetic resonance image (MRI) of the brain revealed cerebellar atrophy that involved vermis and hemispheres. Her de- gree of imbalance progressed slowly during the subsequent 10 years, at which point she experienced a second tonic-clonic seizure. At age 30, the patient developed progressive cognitive impairment and frequent tonic-clonic seizures requiring hospital admission. Neurological examination revealed slurred speech, limb ataxia, and spastic-ataxic gait, diffuse spasticity and hyperreflexia predominantly affecting the upper extremities. She could only walk approximately 10-20 m without support. At admission, the mini mental state examination score was 14 and there was a moderate degree of emotional lability. There were no optic atrophy, macular cherry-red spots, nystagmus, ophthalmoplegia, and maculopathy. Strength and sensory were within normal range in all extremities and there was no muscle atrophy. Routine and special laboratory studies were all normal, including amino acid analysis, immunoelectrophoresis, serum or cerebrospinal fluid (CSF) levels of lactate and/or pyruvate, serum hexosaminidase levels, and CSF levels of 14-3-3 protein and neuron-specific enolase (NSE). Brain MRI revealed marked atrophy of cerebellar vermis, cerebellar hemisphere and cerebral cortex (Figs. 2a-2c ). In contrast with other regions, the brain stem was remarkably preserved. Regional cerebral blood flow (CBF) analyzed using single photon emission tomography (SPECT) revealed a reduction in cerebellum (Fig. 2d) . The electroencephalogram (EEG) showed generalized spike and wave complexes predominantly present in the frontal regions. DNA analysis was pursued to exclude a number of known abnormalities including those described in myoclonus epilepsy and ragged red fibres (MERRF) (Fukuhara et al. 1980) , G e r s t m a n n -S t r a u s s l e r -S h e i n k e r ( G S S ) (Kretzschmar et al. 1992 ), AOA1 (Moreira et al. 2001) , progressive myoclonic epilepsy of the Unverricht-Lundborg type (EMP1) (Yamakawa et al. 1995) , autosomal-dominant SCA1, SCA2, SCA3, SCA6, SCA8, SCA10, SCA12, SCA17, and dentatorubral-pallidoluysian atrophy (DRPLA) (Schöls et al. 2004) . At age 32, she developed profound spasticity, tetraparesis and dementia and became severely apathetic. T1-weighted MRI of patients 1 (a and b) and 2 (e and f). T2-weighted MRI of patients 1 (c) and 2 (g). The cerebellar vermis and bilateral hemispheric atrophy was observed in both cases, being severely affected in case 2. In either case, brain stem was well preserved. SPECT showed a marked fall in cerebral blood flow (CBF) in cerebellum in patients 1 (d) and 2 (h). MRI, magnetic resonance image; SPECT, single photon emission tomography.
Case 2 (III-2)
The younger brother of case 1 developed slurred speech at age 7 years. At age 10 he showed abnormal psychomotor skills followed by progressive difficulty standing, walking, and urinary control. He became unconscious at age 15. Neurological examination revealed an unmotivated patient with flat affect. There was diffuse spasticity, affecting predominantly the upper extremities with dystonic postures of the hands, and hyperreflexia. His gait was wide-based due to the presence of cerebellar predominantly truncal ataxia. Trunk oscillations on standing resulted in repetitive falls. There were no optic atrophy, macular cherry-red spots, nystagmus, ophthalmoplegia, and maculopathy. No muscle atrophy and weakness were noted in any of the extremities. Testing to all sensory modalities was normal. As in case one, laboratory tests were all normal, including amino acid analysis, immunoelectrophoresis, serum or CSF levels of lactate and/or pyruvate. The EEG disclosed again, generalized spike and wave complexes predominantly affecting the frontal regions as well as generalized slow wave frequencies. The brain MRI was strikingly similar to that of his sister and revealed marked atrophy of cerebellar vermis, cerebellar hemisphere and cerebral cortex (Figs. 2e-2g ). The brain stem was preserved. CBF revealed its reduction in the cerebellum (Fig. 2h) . At age 16, he developed repetitive myoclonus, complex partial and generalized tonic-clonic seizures. The patient became unable to maintain balance without assistance and became bed-ridden by age 17 years. Later on he developed repetitive bouts of aspiration pneumonia and ileus at age 26. At age 29, he showed spastic tetraparesis and decerebrate posturing, sphincter incontinence, mutism and dysphagia. A follow up MRI at age 29 revealed severe atrophy of cerebellar vermis and hemispheres as well as cerebral cortex with markedly dilated ventricles. The brain stem still appeared of normal dimensions. He died of respiratory distress at age 30. Unfortunately, no postmortem examination could be obtained.
DISCUSSION
In the present report, we described a unique form of cerebellar ataxia affecting 2 siblings. Based on the family tree (Fig. 1) , the form of inheritance appears to be autosomal recessive with age at onset ranging 7 to 18 years. A distinct characteristic is the extremely accelerated progression of cerebellar ataxia, seizures, dementia, and spastic tetraparesis occurring after a period of a very slowly progressive ataxia. Brain MRI showed marked atrophy in the cerebellum and cerebrum with strikingly preserved brainstem, confirming that the fundamental feature in the siblings is that of cerebellar ataxia (rather than spastic tetraparesis). Due to the remarkable similarity of the condition affecting each of the patients, the process appears to be the same.
Seizure and/or myoclonus observed in our patients are also key features in MERRF (Fukuhara et al. 1980) , DRPLA (Naito and Oyanagi 1982) , GSS (Kretzschmar et al. 1992 ), SCA10, SCA17, SCA24, Unverricht-Lundborg disease (EMP1 [Yamakawa et al. 1995] ), and hereditary spastic paraplegia (HSP [Sommerfelt et al. 1991] ). The DRPLA, GSS, adult-Sandhoff disease (Streifler et al. 1993) , MERRF, SCA12, and SCA17 show dementia that overlaps with it found in our siblings. MERRF and adult-Sandhoff disease were excluded because of normal levels of lactate/pyruvate in serum and CSF, and hexosaminidase in serum, respectively. There were no abnormalities of eye movement and no signs of sensory neuropathy, unlike SCA24. Although HSP with epileptic myoclonus as reported by Sommerfelt et al. (1991) shows spastic paraplegia and myoclonus that overlap with it found in our cases, they did not exhibit the degree of ataxia and cerebellar atrophy present in these cases. In addition, lower motor neuron signs were absent. DNA analysis performed in III-1 and her parents excluded the possibility of MERRF, DRPLA, GSS, AOA1 and EMP1 as well as autosomal dominant SCA1, SCA2, SCA3, SCA6, SCA8, SCA10, SCA12, and SCA17. Therefore, the clinical features present in these siblings were inconsistent with those present in other known forms of AR-SCA. The combination of neurological findings present in this cerebello-cerebral type of cerebellar ataxia that includes seizures, dementia, and spastic tetraparesis appears unique among other reported forms of AR-SCA. Further observations and research will be needed to better define the features of this ataxic syndrome.
